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(54) CELL FLOW RATE CONTROLLER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To efficiently transmit cells 
without exceeding the limit of a band parameter by 
integrally controlling peak cell rate(PCR) and 
sustainable cell rate(SCR) on a cell transmission-side. 

SOLUTION: A band control part 4 judges the 
transmission time of the cell in a buffer 1 based on the 
band parameter and cell transmission history and 
indicates the transmission of the cells to a read 
control part 3. The read control part 3 reads the cells 
from the buffer 1 in accordance with an indication from 
a band control part 3 and transfers them to the cell 
transmission part of a cell transmission device. The 
most efficient cell transmission control for satisfying 
the conditions of PCR control and SCR control becomes 
possible in the transmission-side from a terminal to a 
network or a transmission-side from the network to the 
other network. Thus, cell abolishment caused by the 
judgment of non-conformity by an UPC/NPC(usage 
parameter control/network parameter control) function at 
the entrance of the network in a transmission 
destination can be prevented. Since PCR control and 
SCR control are integrated, buffers for accumulating the 



cells are not necessary to be separately provided, and 
the quantity of hardware can be reduced. 
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# o n^M-StS^ s/77^?)S K-te" ;w£:K*fcH b T i£ art 
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mm* 

[0 0 0 1 ] 
[0 0 0 2] 
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W<D ilia ^ * ^ >v<r> ^ ^ g# o fc t # {d-fe /umm 
IS Cfc * A TMMrt {^-fe /vSr— Z>t^*b 

[0 0 0 3] ATMPTIi^S^^^-^^S*^ 

70 ^*^^i:^o ^x— if fix I*t^^M^ATMffi 
*^fl*tt8-S<5t^T«Ef+?fc*«]f-**, PCR (Peak C 
ell Rate ; fc°— ^-feA^S) * SCR (Sustainabl e Ce 
II Rale ;¥-&}±;^mm #^)W^7^^^ATMi 

[0 0 0 4] ATMffl-m, 

9Pt-UPC (Usage Parameter Control ; ffiffiS^^ 
^^SJffll36g) ^NPC (Network Parameter Control 

#^B^bfcir^ta*ffoTv^S^£««rtT^\ 
^t*iJ^bfc-feyW*ffiSbT^5o UPC^NPCTO 

[0005] mm<D%3tiz\L •zj\^mm&fti&s<7 * 
t/^ttii^M^7 * ?<D^&t t tct^atw^ 

[0 0 0 6] 

bJ: o t 36««!WS«r«^5^^ 
cO ^ ^fc* 1 1 ?r ft o T -tr yPiSSfiM mrt> ft t ^^-C Ji, 

[0 0 0 7] -fe/viSaftiWSffirljE^?-? 1 ^^*^ 1 ^ 
i fc t^-ir yW^SSJ^ ^rtT 5 *5C-C«u PCR *J1» tSC 
R^9*IKftt-*^ixfflS£b-CtT5fcJ6, ^fei-^Tofc 
SJ»^a*^#«-tTofcM»^®"^ffi«bT L^PI 

t^fcio cij^tf, p cRmm^n^x^hs cRmm 
%n o pcr ^ -fe/wii asr^ t i-fc 

»i^#raraiB**>5S^frt"c-fe^srjsai bfc^\ s c 

R»J^^y<5,^ 7 {c:Sf^.-cv^-fe/uSrJkttlb«J; 
50 BSraraPBSrfStoTr-fe^Sr^ai Ul^ph^li j&sfo- 
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fflffite^FMc-£ft$iCoZ> 0 PCRSWtSCR^I 

[0 0 0 8] ^Ktt^SBaH^f-ffi^X^^ixfcfc 
•ir^ttJftiJt-fci/^Ts PCR8J#P£ SCRf&J 

[0 0 0 9] 

eoiSHSrAlfti"*^*^, ATMfflf^^^ft-r^ir 
yv^ttt^lBrt^H&tf btt> aSttl pill ^B$S!j*T*"feyu4: S 

[0 0 10] ^^fiSHi|36HS:35^«)«rici:-rsr i: 
[0 0 11] ro-fe^«fE**JW$IB«, Rtf-^SiJE*] 

[0012] ^^^«u*n, «a^(i. ms^iryuiiiti 

5Sa»K** l>>-^«*0f««[ft:^it3!ni <£«:«:«'>> 

±RBffi (*fci*TRRffi) titmirz- tizzy, W&<0 
[0 0 13] *fc, rco-feyvSE*»J«i3SBtt, ttfcT-* 

^ 7 7 7 ^ b ir j v£r Itc^ ttJ L X j&mir £ t -f h r i: 
[0 0 14] r^ir^m»g^i'l, ©Ee'-^ 




(3) »BB¥9- 2 1 4 4 9 9 

4 

lz.W±btifc±^(Dm^n^M^^h^C^^xm 
1ft U »IE«bfcil6a^*^*Jfc*o*:^tt^y77 

[0 0 15] CiO-fe^SfLfflSJ^fitt. 
[0 0 16] 

Jfc0!l£r!ftBE1~5o Hi ^^iE^^-fe/vgSS^^^fil 

^ffifc^ja*** * -e-fe^«r**.t*5 < ^ 7 7 7 t?s> 

20 777 11^^ ««SiJ»SS4tt?Br*^7^^i:-fe 

yt^£&/ffiJMt;iSo^T^77 7 1 )fo<r>*tej\'<DT&\i$%M% 

[0017] *«K*«*^^ffl^oa&a-fe/^s!L*sij 

7^i«LW^^^7 7 l(-f#M^ BcfflSHWfifS 
3 /Jv< 7 7 7 1 t ^^i^ffitijS ^ t ^ S>5 

3A^s BcaiSiJtfilSB3^<y 7 T 1 \Hco^— fy s — 1 

[0018] i£fc, &w£%fflfrbm^<D&m±fr<DU 

*J(0*aS:iaiSi-*«fllS:«*.*. tut,' ±«H«*>e>-fe 
ywdSSU* L fc t # , SiA^J^^ 2 ttSJ*ir /PSr^-< 7 7 7 

T^SJW^4(cii*a-r^ 0 »*SiJS?a54tt# = ^^'>' 

yKOiag'J^Sfcfla^^ v-3 V^Ktfcl3ifJ«^3(-il^-r 
50 5 B |$ffl»J^3^«SJ^4^b£Oiitof-^ 
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[0 0 19] ^JSc^y^^T^^^tuSK'-^-fe^S 

^ffiffigiUfi, t°-^i?^iS^PCR£/t£x. 
ttv^i 5t-"f*PCR»J?fti:, ¥i$HrAat£j&ssCR£ 

fcM. $i&(0~t/umfeb PCR, fffit^^iS^ S C 

R&^H^hJtifcu ^ffico-fe^ia^^pcR, a>o3i 

^spj^Hr ^i&K ^ S C R-Cfon^iry^aiWtgir*]^ 

[0 0 2 0] *HJfefi?!l^i* SJWffl 4(a§PCRW 

Rlftf^^v^fflECpS: (TRRffl[LpSrTRRi:U-C) 7* 
^U^yMlDpfo^!)yU -^^l^m^p^^ 

^>^{SC P <±f5RfttU p Tfo^liKcotyvM^p 
CR^S^T^fc^iW^U ^^IfiC p ^_bPH{it 
U p TfctUi m&^-feMIit PCR*iSx.Ti^fc¥U 

[0 0 2 1 ] -feyv^tb^B^ir/i-toSii* (=ft^ir/u 
SttlM) ^MCRt-r^ir, r^y^vMDpi:^ 
y ^ > MB i pte. 

Dp : I p=PCR : MCR • • • (l) 

i:t^^ 0 #Jx-tf, -hPMEup trmiUL p(D?$<Dm 

{fllC p tt-T CK-hRBffiU p SrSiSO-C, ±jio&&<DM 
U s - L s = 

IsX (MBS-1) -DsX 
• • • (3) 

~(D£ o \c\^WC&^rhz\ bX\ spJS-fe/wiSSds-gcKO 
ttlft C&^V^fltC s =TRSfflL s) OiSfcPCRco 

/vig^SCR (#V^?mC s =±RRffi*U s) i-*-r 
So «F**J^SB4tt, ^i^filC s ^±PI{fiU s (Ob 
# i-!l^E^¥^ir^a«^ SCR ^r^gx-fc i W£t5« 
[0 0 2 6] ±S6o±5f-*{i*ia:^L-CPCRSJfl|lt 
S CR*J1»Srff^.(i> PCR$i|it S CRSJffllO*^ 5 

PMC s^_h|5g{j£U sttm^fo&t$l±¥'&)±J^M&.fr 
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* [0022] pcr»<o«i§\ m^mxh<>xiy±/u 

M^PCR^S^^i: Sf-"^*:*!-, ±pgfi£U p 
i:TKfflLp(oraco*Sr3fc< iSM^fcSo ftfc»* 

(DmfDm&T*? v * >mdp iriact-u ^^^^-ftt 

Cp^ffllSrTISRttLptLt, # *>^4ttC p £± 
figfiiU p <£> # m&.<D-^jvm^ P C R SrSx-fc i ¥U 

[0 0 2 3] **tt«^«c»J»SB4^J;5SC 

70 RSJ^^O^TP^trt^P^i-^,, ffir«SH»«F|5 4^ Hr^ 
toaB^fe^^^v^ffiC s £: (TRRffiL s £rTPRi: L 
X) 7^!)^>MDsfo^?yU 

fb, * 9 y^fic s <±Pfilu s tfeWJS4^¥*Sit 
yUiS^teS CR£iB;iT^fc^£^U ^^ffiC 
s £±RB{fiU s -efcixtfmft^^-fe/V^SttS CR£r 

m7LX\,^^bmfc-fz>o 

[0024] pcRfflffl<Dm&kmmi^ f^^yh 

2(9 Ds : Is=SCR: MCR • ■ • (2) 

-t&tztblc^ iPSlU s tTRBfttL s (Olffl^iieSrPCR 
flitft»<o4§<^J: 5 <b/£<1-&o ftfWtJi-!*, iSfef-J; 5>(::# 
[0 0 2 5] t: 0 — ^ir^i£ST<Oft*:"a<ffiiStH-feyHft= 
MB S ir^^^tvTV^t^\ PCROiSS-CiSJgcLTM 

30 IsX (MB S - 1 ) -DsX (MB S - 1 ) X ( I p 
/Dp) 

bttW-X£Z><DX\ r^ffrlBKTfiBffiD s ^P^/c-ftt 



(MBS-1) X (Ip/Dp) +Ds 

[0 0 2 7] UJL±(cKM Lfc^jfe-e-fe^Sf£fl:»JWS:tT 5 

40 LTx PCRWJW^OffiC p, Dp, I p, Lp*5«tt^ 
Up^, SCRSWffl^lCs, Ds, Is, LsfcJ: 

[0028] tztcvmmma^ f^y^y mi, > 
^ y y v hffi i P 1 1 s , iffliu pbu s 

50 y V hffiD piDs, TKfiL piLs St/Si" S Uv 5 
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[0 0 2 9] HI 2 ti*||J£^J<Oir^ffi*J^<0<J!l«:SB# 

lMMCRl:15 0Mbps, $ fc°— ^ 
i$^PCR£ 1 0 0Mb p s , $&£intz¥-1%±;i'&g. 
SCR£30Mbps, PCROii^-ecoft^ii^iittJ 

[0030] ^*#i/ai'-e$km<offl& 
<i^/$ v mbi p> i s = i 

±K«Up* Us = 0 

Sfc, ^ ^ y ^>MtDp iDs, TPMtL p, L s M 

So 

[0 0 3 1 ] PCR$iJW(Ol/^^i-oV^H ±|E 
cost (l) <£> 

Dp: Ip-PCR:MCR=l00Mbps : 150 
M b p s 

7* At V ^ httDp = 2/3 
Tf$MtLp=-2/3 

$$^?mc p^MBffl[ = TRBffiL p = - 2/3 

[0 0 3 2] SCRffi9ffl£?)l/^^^o^til Jiffi 
C05£ (2) (73 

Ds : I s=SCR :MCR-30Mbp s : 150M 
bps 

# V * > MED s = 0. 2 

Sf^_hf£(05C (3) Srffl^T 
TPMtL s =U s - ( I s X (MB S - 1 ) -D s X 

(MBS-1) X (Ip/Dp) +Ds) =0- (10 
-3 + 0. 2) = - 7. 2 

*!»'?tCsoa)IHt=TRllLs=-7. 2 

[0 0 3 3] S2f-(L irywiS* ir^^-fe^iSfi^-^n 

iO^JOTIi PCR»J«LT^!)y^lCp 
( = -2/3) <±[iSffiUp (=0) , SCRSJW-H 
lt^!)y^lCs (=-7. 2) <iPS«Us ( = 
0) t£(OX\ 1 SBw-lzypj&s^y 7 7 1 frb$!tfrtii£fa 

(-1) fcWy^*ntl/3i:4^ ^^v^ffiC 
sttX:^ y ^vMSl s (= 1 ) t*tt7 y?ZfrX- 
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6. 2tWo 

[0 0 3 4] ?^C0P#giJ 1 f^. *!»#tCpttf^ y > 
yfilDp (=2/3) fctf^V^T-l/3 tft 
9, #£^fitC s y ^ > MttD s (=-0. 

2) 4t45„ ^V^ffiC 

^Sttl^tt, ^!>y^II«Jx?tlCp = 2/3s Cs 
= -5. 4C777^W 0 

[0 0 3 5] HK<ntffM2K, XVy-fm^tfr^tncp 

20 =0% Cs=-5. 6tC^9^Stt, PCRWWIl 
Tfl^v^ffiC p ^±f$MttU p htm (OX, ;<y?7 
l (c-tr^sfeoTtSSffl^^ft^^ ^^P#giJ3fis ^7!> 
v^ffitt-tix^c p =- 2/3, Cs=-5. 

j/^y^fCp, C s asif*>bfc±RRfii<£ <9 
/h^l/^£DT3#@co-fe^^^tii$H, j&^V^Mfitt-tfr 
fJxCp-1/3, Cs=-4. 8f-^l>>*^5e 
[0 0 3 6] ^y77ll-t;uWfttti^lB 
tt, 3 ir/v«iaB#raS^ 2 -fe^SraSttl-t* — vj&s$k 
!)g$W 0 ^LT, 1 #gooir/^^HJ^HT^^ 1 

inx. ^7^v^fit^-^K-?ncp = 1/3, Cs = o. 
8 tfc?> 0 

[0 0 3 7] yk<DV$Mi 6ic, ^^i/^ffitt-tn^ixc 
p=-l/3x Cs=0. §Ktf*?>£^ SCRSJflP 
\zMVXn$$is#iiB,C s^±m&U s kt£Z><DXs ;< 

±RBfiSU s (=0) £T[§]5S#P*S], i-«fc*>B#SJ2 0 t 

50 [0 0 3 8] 0#^J2 0M1 2#@c^ir^5£m£3xT^ 

tt±fiRffiU s «:TlHlo-Cfc^!>>'*H^tt, P#giJ6 0^ 
ttTKffiLs (=-7. 2) f-M£o 
[0 0 3 9] C^i^^^co^m, -tr/W)^— ;* hfft 

5 0Mb p s i^tLT t°— ^0#cOir^S 
Sr 1 0 0Mb p s i-SJRBTtSc ^^^iCs 
*s WMifild^ *b T 7 7° ttMt/M«{:l £ * -CO«8Wrt 

eOir/W*&3Ii$Jf69 l/5tfc5 3 0Mbps teSJfiftTt 
[0 0 4 0] @ 3 Pl^te^^lffi^^i-t ^>t;vS 

ItOt^lSSMCR^l 5 0Mbps, f$&&fritz 
t°-^^itPCR*l00Mbps> t$&£1ntz¥- 
50 *9t;l/SSSCRS:3 0Mbp s, P CR<DM&X<Ogk 
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[0041] @2 conis«<o«r«»j«i«4 -t/uaia 

3: t -Cir^ttS^^^fiJS U ^B#£ijf::-t? 

pcR^Jwt s cR»^tt^^ fctcssit-r 

[ 0 0 4 2 ] **fi£0ilt*H:> = V a ^"C*iico@fe 

7^y^^ MflED p > D s = 1 
±PS{iSUp, Us-0 

-T^y^Fttlp^I s, TPMLp , L s 

[0 0 4 3] PCRWW^^^^^o^tfl ±8S 
co5£ (1) <o 

Dp : Ip=PCR:MCR=lOOMbps : 150 
Mb p s 

TRlLp=- 1 

^7^V^fiSCpcoS3fflfe=TISffiL p= - 1 

[0 0 4 4] SCRWM^l/^^t-o^tll ±IE 
co^C (2) 

Ds : I s=SCR :MCR=30Mbps : 150M 
bps 

^yifU^yMi s = 5 

Mt-JifB^^: (3) Srffli^T 
TPIfiEL s=Us - (IsX (MB S - 1 ) -DsX 

(MBS-1) X (Ip/Dp) +Ds) =0- (50 
-15 + 1) =-36 

jfc^^ffiC s O^JW<tt = TfiBffiL s = - 3 6 

[0 0 4 5] I2l3fc^ -fe/wiSffiisp^-ir^S^-eo 
co^Dfflt^ffi^^ 1 ■fe/wfttaBSrafe^Jl^EL'C 1 2-fev^ 

0l:iSI ^-fe^SiJ* Lfc i: £ , PCR ftffiH-fii LT 

a^^fficp (=-i) <±R«up (=o) , sc 

RSJWi-^LT^^^^fttC s (--3 6) <±fift{i£U 
s (=0) #<E>t\ 1 »e(OiryW-ia:*>{o-<y77 1 ^ 




(6) 2 1 4 4 9 9 

70 

?>Sc*ai$tt-cHim$ix, ^!>v^fiscp^v^ y y 

yhllp (=1. 5) fcWy/*ht0. 5t4 
9, ^U^lCsW^y^yHlIs (=5) fc* 
(tT 77°£ttT- 3 1 t#£o 
[0 0 4 6] 35coNF*J 1 2 # B ^ A^£iJ«-f£ i: * 

MfiDs (=1) fctt^^^T- 3 2 ifc£ 0 
irt, ^^ffiC p* C s fiiT^^fc-hRSffiJ: 
70 UM£>-C\ 2#BtOi?A'fcE^{-i£tB£i'U ^V^fitte 
*MHCp = K Cs=-2 7li:7y7 p cfix5o 
[0 0 4 7] &?>B#£iJ 2 f- 3 # B <^-feyH&spJ*-f 4 i: * 
^^v^ffitt-ttb-t'ttC p = 0, Cs=-2 8l:^!» 
Six, pCRM«tt^') y^ICp^iPWUp 

(Cp-Up) /D p + 1 
fcfc U Up iD pfl^^KO t 1 MB^HTV^ 

C p + 1 • • • (4) 

= «f*J 3 j&SBtt* *l*o * ^v^IW^tiC p = 
1. 5, C s =- 2 3 IdT 77 0 £2x£ 0 
[0 0 4 8] 3 4 # B O-fe^ssuap-f ^ t i fc 

p = 0. 5, Cs=-2 4i^9yStt5„ PCR$1J#P 

^^a^"5rflB?t5*-e<^B#Pfl«r±iB<oa (4) t*#> 

5 0 -tWl±!), B#SJ3C0 1 -fe/U«iaB#ra«f-4#B(7) 

b#s« 4 ^taift£n£ 0 # ^ y^tii-tjxfnc p = 2 , 

C s =- 1 9^5/^*^*0 

[0 0 4 9] ^tu^b^ncD^^mm-f'^tth 

c P = h Cs=-20i:^ t )y^^ o pcr*JW(- 
Slt)!?!)y^iC p £±l»fi£U p i:?tC5^T?, IScCUr 

^a6ta^piffi^s*T<^B#rasr±Eoa; (4) -e#«> 

•fe/v^aRrffifc^JJt*^ 5#B^i?A^^£tiB#£iJ = 
B#*J 6 3&SBB«$ix5. ^ l> y#««WiiC p = 2 . 
5, Cs=-14C7y^ii5o 
[0 0 5 0] WPI, 6#B(0-feyUttSU*B#J;!9 
m^mn ( = B#gij7) > 7, 8SBcoiryvfi3-fe^^ 
B*W3^ ( = B#^!J9, 10), 9, l 0*BO"feyW*±4Hr 

/naaB#ra« (=b#^ji 2, 13), 1 i#b<£h?a-h 

5-feywto3lB$raS ( = B#^Ji 5) lrSaBStL5J:5f-a6 
50 [0 0 5 1 ] B#giJ l 1 d l 2 # B OD-fe/V^SJ^-rS t , 
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#?>^{fite^mCp = 4. 5, Cs=8i45, 
PCR*JW»-BiU"C*l>^^fflCpS±RffiUp. SC 
RSJ^f-HUf XV^fmC s ^±PMSU s tt£Z<D 

x\ ±ibo^ (4) srfflv^ftfr-fe^masprtBftHsra 
s cRSJflPf-Babrfig-ir^ftLaB^rasi^Sc 

;MD&fflB#&J==B#£!l2 O^ssiitSixSo ^^fiSte-t 
jft^frLC p = 6. 0^Xs=13C7y^ix5e 

£>b6 O-fe^&3l0#raSoB#S!l6 OCSCRSMffl^l) 
y?«Cs«fi (-3 6) i:l^o 
[0 0 5 2] nro J: 5 <C*iJ1W<!0*S*. HI 2 co^^O i m 

M^mma-t^jums.^ i o 0Mb p s^tksjk 

tf, SB#ra«){-tt 5 PJS-fe/ViiJESr3 OMb p s»TI- 

I p : Dp=PCR : MCR 
I s :Ds=SCR: MCR 
Us-Ls-DsX (MB S - 
x (Dp/ I p) 

Up-Lp=I ptU ^V^ffiC p. C s CD 
SlMBffiSr-tix-iPixiRBffiU p, U s t-t% 0 
[0 0 5 5] =^ v-a VT^ilCOH^ 

±ffiffiU p , u s = l 
TRftffiLp* Ls=0 

p, DsWltii^t^^3>Sl:^^M 

[0 0 5 6] PCRSJ^^^^^Uv ; ^^f-o^/^T^l, Jzffi 
cost ( 1 ) ' £7^ 

Ip:Dp=SCR:MCR=100Mbps : 150 
Mb p s 

^ v * v Me i p = i 

f^^yMDp = i. 5 

# V is?mc p £oCT«fii:=iil5l{ilu p - 1 

[0 0 5 7] SCRSlHW^l/^^i-o^Tfis -htS 
CD5£ (2) 7 <D 

I s : D s = SCR : MCR = 3 0Mbps : 150M 
bps 

y^yhii s = 1/3 6 

5EK_hlB<D5S; (3) ' fcffl^T 
? 2 })* is MiSD s = 5/3 6 
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* [0 0 5 3] l24ll*«lK^*fcfdl(0||lS^J^*5(t5-!r 

& c sfc^nftfti-et, B2, ni3oo^is^t^i:<, 

■fe/l^aSttiaSE^Hr^^i^aMC R^lSOMbps, 
Epft^ixfetf— ^-Ir/wiiSPCRSr 1 0 OMb p s , $ 
^$ttfc¥*5-tr/l-iS^S CR^3 OMb p s, PCR<D 
J[T*(OS*51^aHr/w»:MB Sill ^i"^o 
[0 0 5 4] *HJfiffi|<^*^t?tt, HI 2 , m 3 CD JlifeWI 

70 (oia-a-ittis?^ ^^^tcp, cs^wi^w 
tcp, cs^^wy^y^^Mii p, i st* 

(i) - (3) ^y^y^ynlif^yy^M© 

• • • (1) ' 

• • • (2) ' 

1) - I s x (MBS - 1) 
+ I s • • • (3) ' 

z$>?mc s <otajH«=±RRffiu s = i 
[0058] -^tc^mrnxn, m3(ommntmm, 

ir/^i^ttlB^T'O^^V^^Cp, C sj& s = 

[0 0 5 9] Will 0 5{^"TJ:5i^ P#SU t n - 1 
ir/W-n - 1 asSJ^fU ^tcom^Wl t n (H-tryV-n^iJif 

40 SMll-tr/Wn- 1 (Oi£ffi0#£>J t n-i ' b&tii&J&T'iDX 

X-<D$$>'*i$.Cpn , Csn 5r«TcoJ: 9t-*^^o 
[0 0 6 0] (a) PCR»JW^B|-t'Sa6a«F*J t n ' 

Lp^it^-T^o 7 ctt, Cpn-i >Lp-Cfcixll 

5<9 i#5o Cpn-i ^LptWl R#^Jtn.i ' 
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p.-i I p"fo*ApLT^#TISflttLpSr±IllS4 

To-fe/vsaaausraT p £- 

Tp= (Lp-Cp»-i ) /Ip+l 

[0 0 6 1] (b) SCR»J»^BB-r6a6W«F*IJtn ' 
Ls^itgrTSo *Lt^ Cso-i >Ls-Cfcixll 

^ffiC s^TPliftL s Sr_LlslSB#^T"fe^ 

sn-i ^fcl s-roJSJPbT^tTISfiEL s «:±Ih]S* 

TWiz/i^SNFfclT s £r 

Ts = (Ls-Csn-i ) / I s + 1 

t n ' = t n - 1 7 +TS 

[0 0 6 2] ±E (a) i (b) x*fr?in##>itmm 
tn 7 CO 5 ^5il^^»#SiJSr-feyUn<D^ttlB#^l t n 7 b 
-r% Q ±E^T p t T s (O 5 *)tO*# 

[0 0 6 3] (c) iz/Un<DmtiitiFM.X*<D$$>'*m 

■iryun^ttl^nscoTN ^mam^^^^^'fit^cp 

<DX\ &&W.&CD$ V^^ifeC pn , CSn 

[0 0 6 4] PCRSJSiH-BBL-tt*. *1 a MrA'n 0Di£ttJ 
ttttjfO^ 9 V^ffiC p n 7 £r 
Cp n ' =C pn-i + (ipXT) 

tctzLs Cp n 7 >±PHiSUp bftotcb 
tftCp. ' =UpW^ 0 "feyUnOSWSS^*!> 

>^{iICpn 

Cpn -Cpr. 7 -Dp 

HiiilmJ^^v^ffiC sn 7 % 

Csn ' =C Sn-1 + (IS XT) 

irft»-T5o fefc'U Csn 7 >±RBfitU s b #ofc i: 
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<K>j3 V > 9 \&C S n f3 
CSn =CSn 7 — DS 

[0 0 6 5] ?ff*S»J^«FP4«s ±8B (a) - (c) 
ttJLfcir^nO^UiB^J tn 7 b J t<n&\fttif&X<D%i} 
V^ffiCpn , Csn ^IBjjftb, -t^OP^Jt»+i 
PJ«-T^-t^n+ 1 <Oi£fflH#£iJ t nti 7 t*roiSttJH#^ 
9v*fitC p„t i . Cs.ii «r3)Lttli"Sfc*WS 

70 [0 0 6 6] n^v'a vSI-ir^ 

(D^&^M^^xh, ^<nmnft1rx\^i#L(D^*2 

iy^^(D±Mz.m ] O^Xh^Xh^hm^h ] 0 O&o -t 
-tryv^fij 9 htiXh^^tti^m^M^^m U 
[0 0 6 7] fcSa^v'aXtHLt, i? 

B#raraHTajKbT i 2^i^sj#bfc£#<Di?A^& 

'&<0* V ^?mk It^c^C p0 = L C s 0 - 1 

[0 0 6 8] 0#^iJ OClSI (O-fe/v^spj^ bfc £ # , P 
CR»J»i:fflLtCpO>TPfifiLp (=0) , SCR 
SJttl^BibTC s 0>TRB^L s (=0) &<DX\ 1# 

5(9 6o ^D^fiCpllf^y^^Mtlp (=1. 5) 
fe'tt^i^frLT-O. 5 irfctK #^>^{itC s ttf* 
^^yF(|l s (=5/3 6) fc*l^!>y$^t3 1 
/3 6i45 0 i#g^^/voD^aj0#^J<Jr^tbii:m^^ 
£ >- ^ <fift#:o J: p (-IBS S H So 
l«S^)-fe^oa6ttl»#^J t 1 7 =0#£iJO 
^tUitm(D^^^^{ttC p 1 =-0. 5 
Csl=3l/36 

[0 0 6 9] 1 i- 2 # g (0-fe^SJ«-t"5 t , ^ 
y^ttCpfW^y^^Mip (=1) ittfTy?" 
40 ZtlXO. 5 tt£*), J3T>y?W.c s fi>C V * > h 
i&Ds (=1/36) /cttTy/^HT 3 2/3 6 t4 
5o 2SSOHr^(^iStfclP#^J t 2 7 HJElIElftSttfc 
ICIo^, ±3£<£> (a) , (b) W^|g-C**5o i" 
ttto^, PCR»l*:HUttCpKTRiLpft(0 
T\ 

t 2 7 - tl' + (Lp-Cp 1) /I p + 1 
= 0+ (0 - (-0. 5) ) /l + 1 = 1 

*fc, SCRSHWt-BabTttC s 1 >TPI{Eb 

p &(o-e, 

50 t 2 7 = 1 
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HCp=-L Cs = 2 7/3 6i:^>J^o * 

C pn =Cpl + ( I p XT) -D 

= -0. 5+ (1X1) - 1 
Cs. =CsH (I.sXT) -D 

= (3 1/3 6) + ( (l / 

=2 7/3 6 

2#B<^-fe ( /KOa6fflB#SU t 2' =B#£iJl 
iSfflEtSo^^ffiCp 2=- 1 
C s 2 = 2 7/3 6 

SkTOXTy^-Cb (a) — (c) (D^im-C^/U(D^tti 

[0 0 7 1 ] 2 d 3 # § O-fe £ , # 9 

y^I(«ixfiiCp = 0, Cs = 2 8/3 6l:7y7' 
£H£ 0 PCRfH^i-HLTteC p 2 <TPHffiL p ft(E> 

3t-3#g<Oir^^m^rfgi:¥iJ^^tt, SCR 
SiJSH-BSLT^C s 2>TRRfi£Lp*^-es 3#gco-ir 
/Mitt^i^M^f^WS^iV Lfctf 0 t3f lot 
>>MOi£ffiR#20j t 3' J*B#£ij3 irftSo ^^(-3#g^ir 

3#gc^t^co^m0#giJ t 3' = H#SJ3 
^UiE^O^^ffiC p 3=-0. 5 
C s 3 = 2 4/3 6 

[0 0 7 2] 3 4 # g (D±sUj)mmirZ> t , * V 30 
y^ttW?iftLCp=h Cs = 2 9/3 6i:777 4 

W^Cp=-0. 5. Cs=2 4/3 6l:^!>y 
£H£ 0 PCR»JffiH-B3LTI-iCp 3<TR8iEL p^O 

( = 0#&l4) {-4#BOiryu^a6tbnTffii:*iJ^SnSo 
£ ^(^4#goo-ir/wco^mttm^^^ ^ffiasjjfcib;* 

4#g^i?/WD^ft0#£>J t 4' = B#£ij4 
^tBiS^co^^v^ffiC p 4 =- 1 40 
C s 4 = 2 0/3 6 

[0 0 7 3] 0^j4(-5#i£7)ir^§iJ^-r^ir. # £ 
>'^ffitt-tix-? f ixCp = 0. 5, Cs=2 5/3 6l:7 
S/^iX^aS* 4#B£Ot^^tb$tt^(DT\ 
^{jttt-t JxWC p=-l, Cs = 20/36 v 
$n^ 0 PCRSJflH-Bat-CHC p 4 <TI5BffiL pfctf) 
T;\ ftu0GQ^tf}f^iJ ( = B#S!j4) CO 2 -fe^«iaB#lffl^ 



* [0 0 7 0] £^{-±3^ (c) O^IWT:\ 2#Bt£>-fe 



, 5 =- 1 
s 

3 6) XI) - (5/36) 
5' =B3*J6 

^mKSo^^ffliCp 5=-0. 5 
C s 5 = 1 7/3 6 

[0 0 7 4] P#^ij5^6#@C0ir^PJ*-r^>i, 
^^ffltt-ttt-t*HCp = 0, Cs = 21/36l:7^ 
£tt£ 0 P C R W» LT C p 5 < TPSffiL p 

mmZfo, *t>^^J8^£^Tl\H42\ B$K)J8^6 

6#aoir^oSaiB$^J t 6' =0$*J8 
^ttia^O^ ^y^IC p 6 =- 0. 5 
C s 6 = 1 4/3 6 

[0 0 7 51 »^ 7#gtDt/W±0#&l 9 ^ 8#gco 
-tr/Wlf^J 1 1 ir N 9Se^-ir/WiB#SU 1 2 f-, 1 0# 
g <D±M-±V$M 1 4 1 1SI coi?/M±0#£iJ 1 5 

[0 0 7 6] 1 2#eo-feyWiiJ*B# (»#SU 1 1) Ktes 

^^^^ftd-tix^^C p =- 0. 5, Cs = ll/3 
6 

1 1 &8<D-tes\s<Di£ttiV$M t 1 1' =0#SJ1 5 
i^UiiS^O^ !>>^ffiC pi 1 =- 1 
C s 1 l=-4/36 

(=0^ji 5) <D2-t;\»%±mv$mm (=^mi 7) 1:6 

iltCs 1 KTRlLp/m, mJE^tt^Jo 
( = B#SJ20) 1 2#@ <0-fcr;uj&5i£ 
mpJffii:¥iJ^$tt^» 0 Ifc^oTSCRSIiWioT, 
1 2#B<0-feyV05MttSB#S!l«B#^l2 0 i*5o £<b(-l 

2#B(otyuoiSffia:«(^^9>^ffi^fl[aj^ix, 

J: 5 t-IE1S£;}x5o 

1 2&B<D±/l><D&mtifM t 1 2' =0#^Jl 5 
^ffiiE^tD^^ffiCp 1 2=-0. 5 
C s 1 2 =-4/3 6 

[0 0 7 7] *:<D&\z±/i>i!>mmi,ft^k'fz>b, IS 
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[:SCR«W^>? y^ilc s as&jJM (=i) f-M 
[0 0 7 8 ] r^i HI 2, El3£>^i6 

fc»J|5ST?#, SB#PBltt^fi¥^-fe^SS:3 OMb p s 

[0079] *||^£^?aoffi^«»JftJSB4^l^ fitjinsj 

[0 0 8 0] *3gW«\ m^fr J; v> &m<omMi&ffltx 

te#v\, *fcHJtefi?!lT?^ ITU-T (HWIBMaffil 
-^mMiUf^fbOT) toil/ATM-Forum (A 
TM7^ — 7^) (;i <fc 9 #RS $ i/^GCRA (Gene 
ric Cell Rate Algorithm ) izmMftZtiib^ 
9 &m^X-£s\J&tii®mi:ff Tjvdt y xa£ 
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[03] #3§K(OfliI<7)|l^ 

[0 4] &&w<o&tzfa(DMMm<D±j\'&Mfflffl<Dm$: 

[@5] (li4O^JSfyi^^tt6ir^ffi0^J^^tU0#>^ 

1 s<yZ7T 
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4 ffittftJftlSB 
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